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Oligo- or polynucleotide analogues each 
having one or two structures represented by X— O-^ B 

general formula (I) wherein B represents 

pyrimidine or purine nucleic acid base or f (I) 

analogue thereof. They can provide antisense 
molecules of oligonucleotide analogues that are 

less likely to undergo enzymatic hydrolysis in | 
vivo , have a high capability of binding to y 
sense chains, and can be easily synthesized. 
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H2EK2. *^B^O^"U d'* * Utff- K (X2) £^*7 7 ? UT-W&m 
LtzmvmnnU (2 6 0 nm) 0«^FW^t*^-rf- + - ht*5o 
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t-T'^/i/S. ^>^;us. ^-f^jvm, xt^-j^m. 
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U #iJ/Li£> t'-^S. 7'J;H, t/^-;^ ^Or-Jim. 7?-Jim, 7r 

**>g. r^yg. -hos, h y ^yu^D^ i-jimmo 1 sellout ^^x 

20 77^Iiii % T y -yuSicr^^^S*^^ U/;lT\ 77;i/+M(i 

(i. TvVl'g. 7;7i, T'J-^S. TJU^JlM, is 9 o T ;U 4- 7^3 
25 +->Sx 7KiSs - hoi, A P y>|f|i^5 0 

u*S/g©0l]<2: UTli. ^ h*'>S, xh + i/g, n-7"of^'>I, i -7"d 
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LT«7 7^ 3*7^*-<*>-5o 
r^jv^rjvmwt. b^Mt Itl^ #tjx.(£ h u ^y-^;H, 
5 ^jvm, h >; ^7x-;Mf;l/S, ^7 4,4'- 

h U ^ (DMT r) mW&Z>i)\ #{C»^ l^OliDMT r ST' 

3b Z> o 

10 JfJVi/ y £>*l£^ if * L < h U ^ ^;l/->U by:r.f-;Uv 

afe/c. *»7^Utf K»tt, — j^iC (la) 



Kffl*H*> -ttsS (II) 




(la) 
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(ii) 



ji<m, */9 o7;^;H, T^;u*;i/£^ TU-;ug. ywug. ->U;us*fc 
7 y- U^f- K"C*!K n^^tin 2 ^— £^l2f|te?K 0 - 5 0 ©g£fc-C& -5 

< Ttcfc^] -c^ns;* y =1-7 y- u^-^ k% u< i4#y 7 y- f^^t- 

15 *^B^©7 ? U^-> FTO#&.t>*>: y- VmmW\rfc(D£oK'&$L'Q%Z>o 
( 1 ) :* y* K8B«t(*©^fiR 
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tf V *J Vi^Xi [1) J. A. Secrist et al. . J. Am. Chem. Soc. . 101, 155 

4 (1979); 2) G. H. Jones et al. , J. Org. Chem., 44. 1309 (1979)] Kflfct^ 
&f&Ltz4t&® 1 £• h ->;t^ d U K (T s C 1 ) T2Ife5I-i7;i/3-;KD 

<h UT. ZCD&CD&mmt?-? > (T i C 1 4 ) i^ffiTfC^- h 'J ^ Ayj; #P 
fcKU K (NaBHjCN) -eii5clJ- £ tit&W 5 ^tlfco *-fk^*-r h 

5 b Ko77> (THF) h I) ^ A^+lM ^^->7^ K (N a HMD 
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S) t&l&ZlttitZZ^ Vis? a 6 Ut&mi : B = V?isJl> (U) , 

X = H. Y = ^>^;U) frWZtltZo it&WGZ'*? W AKJRttliTTfiltt 
il7C^"^i:> ¥*-Mt&Vl7 Cit&®} (I) ; B = U, X = Y = H) 3&<»^n> 
MK. 4. 4' -vM h^-> h U fvU? n 'j K (DMT r C 1 ) £ h U 

5 ^;W£8 at£r$Jl ; B = U. X = DMTr. Y = H) tmbtiiz 0 it&®6, 

3ii *9 ©^r^-c^fife-r « c £&-c& %> 0 

io Tfl:£#!9i:LfcgU 1> 2. 4 - f> U TV-JVtK^ LT4t&® 1 0 

»D7K^-ra<h-ft^l 1 Gt^(I) ;B = yhy>(C), X = D MT r , 
Y = H) frmztitio *V 3?2is*3-b*&f&<Dm , &LtZZit&®12 (it&® 
(I) ; B=OW^-> h >> (C Bz ) , X = DMT r , Y = H) l*rt£#J 1 




OH OH 
12 t1 



15 ^-cD^T^JiD- U *K-X C3) A. G. M. Barrett et al. . J. Org. Ch 

em., 55. 3853(1990); 4) G. H. Jones et al. . ibid.. 44, 1309 (1979)] KVtr> 
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'sMl&mi Ttmbtitio *M© 1 & 0 M e S*5c«{0«* «s»ss^ 
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D. Youssefyeh, J. P. H. Verheyden and J. G. Moffatt. . J. Org. Chem. , 44, 
1301-1309 (1979) iC^T<t&^3 lZmm-fZo &<^T\ it&<®) 3 1 £TIE 




^«7 3 4i:h'J^ V MtLxm^tLtz^- i > (2TMS • T) . ^ 

yV^JVT^-y (2TMS • A B *) N -i v^f »J ;U^T-> (3TMS • G 1 Bu ) 

um-^ntzo cin&ia^ttRT-b^ywk at£$j3 6. 4i. 4 5) . 

5 mmmtiZ Ut&® 37. 42. 46).flfcv"J ;Wfc ({fc&^l 3 8. 4 3. 4 7) 
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(2) *v =tz?\s*f-h'mm#<D&i& 

it^B>\z2- ; yT J ii^-yiz-N. N, N' , N' --r h V7o b';U* 
X*n7;^ h£ffcffl£-ti\ 7;^ h&2 1 £'f#. :Ofe(Di^3! * 

^^A^ffl^-cffllSU H P L C -Qftft-TZ C i ic«t 0 «E^-*o 



DMTrO 




B DMTrO 



OH 

a 




DNABSD-^SZa 



21 



&!&mtii&m\Zi&mt£&. ess) t^a ifc7 >f-tr c 

Tt5o ^UT> ^ -y-fe V^^-RNAir^^-fill^^UT^H 
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mmm 1 ] * ? u^- -> 

(1) 2'. 3'-0-->? a'x^-v' U f>4' -(p- bJV^-y^J^^-J^^^riy 

S V y ^>(2)©£rj& 
1HMT> XiKSBsHtl^ 1 ( 956 mg, 2. 70 ramol ) ©M?K t° y S> >m®. 
15 ( 13.5 ml ) IzmWCp - h7l/jr.yx;l/^^-;l/^ n y K (771 mg, 4.05 mmol)£ 
fiDX.. 60 °CT5B#PM^L^ 0 

ig7KT 1 H18fc7§M&. M7K MgS0 4 i;T^ilf:o tM£'MJE©*U ^>Hf>T? 
3lHl*)^L. ^£ft^1fij&gH*£-> y t^VUt^ F^'7 7 >f - (CHC1 3 : 

20 MeOH = 15:1) i'cfci9ffi§m> 0^>-^t>i:tIMb, Sfet^*<t L 
T'ft^t/ 2 (808 mg, 1. 59 mmol, 59%) *%tz 0 

it&m2: mp 104-106 °C (^ >-if>-^^ >). IR v (KBr) : 33 

26. 2929. 2850. 1628. 1577, 1544. 1437. 1311. 1244 cm" 1 . 'H-NMR (d 6 -acet 
one): 5 1.45-1.67 (10H. m), 2.45 (3H, s), 3.71 (2H, ABq, J = 12 Hz), 4. 
25 20 (2H, ABq, J = 11 Hz), 4.92 (1H, d, J' = 6 Hz), 5.05. 5.06 (1H, dd, J 
= 4, 6 Hz), 5.60 (1H. d, J = 7 Hz), 5.75 (1H. d, J = 4 Hz), 7.48 (2H. 
d, J = 8 Hz), 7.77 (1H, d, J = 8 Hz), 7.81 (2H, d, J = 8 Hz), 10.10 
(1H, s. ). 13 C-NMR (de-acetone): 5 21.5. 24.1, 24.5, 25.5. 34.8. 36.9. 
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63.5, 69.7, 82.5, 84.7, 87.8, 92.9, 102.9, 115.4, 128.8. 130.8, 133.9, 1 
42.7, 145.9, 151.3, 163.5. Mass(EI): ra/z 481(M + - H 2 0). 

Anal. Calcd for C 23 H 28 N 2 0 9 S- 1/3 H 2 0: C, 53.69; H, 5.61; N, 5.44; S, 6. 
22. Found: C, 53. 99; H, 5. 48: N, 5. 42: S, 6. 10. 

(2) 4' -(p- h^Jt>x;W*— ;M-*-->> fvl/)«!7 U V y(3)©&Efc 
VC&m2 (107 mg, 0.21 mmol)£TF A-H 2 0 (98:2. 1 ml) c^fi-ClO ft 

'J*y^7A?07 h^77-f -(CHCl 3 :MeOH = 10: Did <£ 0 ffiS^ U 
3 (85. 0 mg, 0.20 mmol, 94X)&&fc 0 
\t£smZ: Sfelft* mp 119-120 °C. IR u (KBr) : 3227. 3060. 2932. 2837. 
1709, 1508, 1464, 1252, 978, 835, 763. 556 cm- 1 . 1 H-NMR (d , -acetone) : <5 
2.31 (3H, s), 2.84 (3H, s), 3.71 (2H, s), 4.13, 4.20 (2H, ABq, J = 11 
Hz), 4.28. 4.31 (1H, dd, J' = 9, 6 Hz). 4.36 (1H, d. J* = 6 Hz). 5.54 (1 
H, d, J' = 8 Hz), 5.75 (1H, d, J = 7 Hz), 7.32 (2H, d. J = 8 Hz). 7.67 
(2H, d, J = 8 Hz), 7.70 (1H. d, J* = 8 Hz), 10.14 (1H, s). 1 3 C-NMR (de- 
acetone): 6 21.5. 63.7, 70.8. 72.7, 74.6, 86.8, 88.8. 103.1, 128.8, 130. 
7, 133.9, 141.7, 145.8, 151.8. 163.9. Mass (EI): m/z 256 (M + - OTs) . 

(3) 2'. 3'-0-^>y 'Jf>-4'-(p- Yfrx-y^jVfr—frjr*^* f-AO 

(4) <D&i£ 

mmmZHLT. it&®3 (400 mg, 0.93 mmol) C'OXT/l/ft K (2.4 ml. 
excess). ig<ft&$& (670 mg. 5.0 mmol)^iPX.^MiCT 5 B^ifi^ Ltz Q RJEfc£ 

^u^r h^5 7^-(CHCl 3 : MeOH = 40 : 1) K J; t) U 4t£r<$!4(380 mg, 
0.74 mmol, 80D£f#fc o 

{t&W4: Sfeta*. mp 99-102 °C (CH 2 Cl 2 -^+1^ ». la] D 23 -26. 7 ° 
(c = 1.0, CHC1 3 ). IR v (KBr): 3059, 1691. 1460, 1362, 1269, 1218. 1177 
cm" 1 . 1 H-NMR (CDC1 3 ) 6: 2.41 (3H, s). 3.25 (1H. br). 3.79 (2H. m), 4.19 
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(2H, s), 5. 09 (1H, d, J = 7 Hz), 5. 28 (1H, dd, J = 3, 7 Hz), 5. 60 (1H, 
d ,J = 4 Hz). 5.73 (1H, d ,J = 8 Hz), 5.94 (1H, s). 7.24 (1H, d, J = 8 H 
z), 7. 38 (2H, d. J = 9 Hz), 7. 42 (5H, br), 7. 69 (2H, d, J = 9 Hz), 9. 11 
(1H. br). 13 C-NMR (CDC1 3 ): d 21.6, 63.5. 68.3, 77.2. 82.8. 84.2. 87.7. 
5 94.9, 102.6, 107.5, 126.5, 127.9, 128.5, 129.7. 132.2. 135.0. 143.0. 14 
5.0. 150.4. 163.5. 

Anal. Calcd for Czal^NzOgS-l/S H 2 0: C, 55.17; H, 4.76; N, 5.36; S, 6. 
14. Found: C, 55. 19 ;H, 4.66; N, 5.29; S, 5.98. 
(4) 3' -O-O'JjV- 4' -(p-hJVj^yxjV^—j^^r'y/^-JV) 
10 9'J5?> (5) 

mm%MT, it&M4 (150 mg, 0.29 mraol)©T-t? h- h 'J ^mWL (3 ml){r 
*>T7 7^mt^7^± h U 7 A (92 mg, 1.5 vmol)&&mKXtDjLizo 

mmt^?> (o.i6 mi, i.5 mmoi)«-*^T-e^TUMarTi5 mmmwLtz 0 

7 4 — (CHC1 3 : MeOH = 25:1){C J; 9 fft$g U tt£r^5 (112 mg, 0.22 mmol, 75%) 

4fc&tl5: MfeiSII. mp 195-197°C (AcOEt-^*-* ». [«]□ 23 -14.6° 
(c = 1.0. CHC13). IR v (KBr): 3033. 2885. 2820, 1726. 1470. 1361, 1274. 
20 1175. 1119 cm-'. 1 H-NMR (CDC1 3 ) 5: 2.40 (3H. s), 3.59-3.77 (3H. ■), 4. 
10.4.24 (2H, AB. J = 11 Hz). 4.32 (1H, d, J = 6 Hz), 4.56 (2H. ■), 4.69 
(1H, d. J = 11 Hz). 5.52 (1H. d ,J = 6 Hz). 5.67 (1H, d ,J = 8 Hz), 7.24 
-7. 29 (7H, m), 7. 48 (1H, d, J = 8 Hz), 7. 70 (2H, d, J = 9 Hz), 9. 91 (1H. 
s). 13 C-NMR (CDCU): S 21.6. 63.2. 69.2, 73.6, 74.6, 78.1, 86.6, 92.9, 
25 102.5. 127.9. 128.2, 128.3, 128.6. 129.9, 132.3, 136.9. 142.4, 145.2. 1 
50.7. 163.8. 

Anal. Calcd for C24H26N2O9S : C. 55.59; H, 5.05; N, 5.40; S, 6.18. 
Found: C, 55. 41;H, 5.02; N, 5.32; S, 6.15. 
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(5) 3' -o. 4'-c->fu^'jy> (6) 

<"t£r$J5 (80 mg, 0.16 mmol)<D^7kTH Fmm (1.5 ml) »=S 
fiT NaHMDS (3.2 mmol) ©IStK^ >-tf (0.7 ml) £#nx^ ^^^20 B$ 

^it^b/Co ^fT^?g«cgSfnSW7K*)!JDx.. CHC1 3 iCTfiHfcbL^o 

t>tl/cffl^li#:^'> U I3*ffril^ h ^5 7 4 - (CHC1 3 : MeOH = 10:1) 

i:tM, MeOHKTISfSilU it&Vn6 (41 mg, 0.10 mmol, 61%) £*§fc 0 

it&W6: Mfe^H. mp 217-219 °C (MeOH). [a] D 23 +108.4 0 (c = 0. 3. M 
eOH). IR v (KBr): 3059, 2951, 1688, 1459. 1271, 1053 cm 1 . 1 H-NMR (d 6 -D 
10 MSO) 6 : 3. 75. 3. 85 (2H, AB, J = 8 Hz), 3. 77 (2H, d, J = 5 Hz), 3. 92 (1H, 
s), 4.44 (1H, s), 4.60 (2H, s), 5.39 (1H, t ,J = 5 Hz), 5.48 (1H, s), 7. 
31 (5H, m), 7.72 (1H, d, J = 8 Hz), 11.37 (1H. s). 1 3 C-NMR (d 6 -DMS0): 5 
56.0, 71.1. 71.6. 75.8, 76.5. 86.5, 88.3, 100.9, 127.4, 127.6. 128.2, 1 
37.9, 139.0. 150.0, 163.3. Mass(EI): m/z 346 (M + , 1.1). 
15 Anal. Calcd. for C 17 H 18 N 2 0 6 : C. 58.96; H, 5.24; N, 8.09. 
Found: C, 58.67; H, 5.23; N, 8.05. 

(6) 2*-0, 4'-C-^^U>^U^>(7) 

4L&$|6 (25 mg, 0.072 mmol)£M ^ J - (2.5 ml){Cl0% Pd-C (25 mg) 

£#dx.. 7mm.MT, nEEKxi5 mmmwbtzo mi&m&m.ML, -mm'g&wt, 

20 is U fjfJVii^ A? h^57 4 - (CHCU : MeOH = 10:1 then 5:1) JrTfS 

S3U 7 (18.3 mg, quant. )&ntz 0 

it&V>}7: M€L#SII. mp 239-243 °C (MeOH). [a] D 23 +92. 2 0 (c = 0.3, Me 

OH). IR v (KBr): 3331, 3091, 3059, 2961, 1689, 1463, 1272. 1049 cm" 1 . 

1 H-NMR (CD3OD) 5: 3.76. 3.96 (2H, AB, J = 8 Hz), 3.90 (2H, s). 4.04 (1H, 
25 s), 4.28 (1H, s), 5.55 (1H, s). 5.69 (1H, d, J = 8 Hz), 7.88 (1H, d. J 

= 8 Hz). 

Anal. Calcd. for C, „H, 2 N 2 0 6 : C. 46.88; H, 4.72; N, 10. 93. 
Found: C, 46.74; H. 4.70; N, 10.84. 
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(7) 5' -0-C4, 4' -iSj* h U *-;!/)- 2' -O. 4'-C->^U> 

^ U (8) o^fiK 
4b&$l7 (140 mg, 0.53 mmol) K^tK t° U S> T 3 lelAft LfcSU & 

7K t° U y > Sf« (1. 5 ml) t U S[*»flET^ lit 4 , 4 ' - 5> ^ h * > h U 
5 Wn'J K (210 mg, 0.63 mmol), DMA P (6.5 mg, 0.053 mmol)^*DX.MM 

x*5\%mmw^ti 0 KmmmicmumwTkzmz-tzW;^ ch 2 ci 2 -c-jfitnu^ 0 w 

U ^ £ft/cfflj&flft£ •> U # yVUrt 7A^P7K57-f — (CHC1 3 : MeOH 
= 40:l)iC«fc OffiSaU^ *t&«&8 (230 mg, 0.34 mmol. 66»)^^/c 0 
10 itS® 8: Sfefft*. mp 117-120 °C (CHC1 3 ). [«]d 23 +17.2 ° (c = 1.0, 

CHCls). IR v (KBr): 3393, 3101. 2885, 1689, 1464, 1272, 1047 cm-1. 1H-N 
MR (CDC1 3 ) S: 2.59 (1H. br). 3.56 (2H. q, J = 7. 11 Hz), 3.87 (1H, d, J 
= 7 Hz), 4. 26 (1H, s), 4. 47 (1H, s), 5. 60 (1H, d. J = 9 Hz). 5. 63 (1H. 
s). 5. 84 (4H. d. J = 9 Hz). 7. 22-7. 45 (9H, ra), 7. 93 (1H, d. J = 9 Hz). 

15 immm 2 ] * 9 > vmmwv>&f& 

(1) yf-/l/=5-0- (t-7'^^7x^<>'J;l/) -4-hKo + y 
* 3 -O-H V?u b°'J -ry-/3-D- »J ^'7 5 7 K 

(14) 

g&SlSKTx £ittBEfctffc£«?r 1 3 (2.00g,8.54mmol)©^7KCH 2 C 1 2 j#&(40 
20 ml){C^K/%TTEt 3 N(2. 62ml. 18. 8mmol). t - ^f ;l/^7x-;k> U o U K(4. 
88ml. 18. 8mmol)£jta;t. Si-ei3^«^lfco SJS^^fCliSfnfi^K^Tjnx. 
fcSU AcOEtT-3HI}ffittiU^o W«Ji*!&ftft«*-0 1 ®*#SU ^7KNa 2 S0 4 {C 

- : AcOEt=5:l)K«fc*)ffi®!U Mfe&tKtlM 1 4 (2. 82g. 5. 9 

25 8mmol, 70%)£*§fco 

[«]d 17 -16. 2° (c=0. 52,CHC1 3 ) IR v (KBr) : 3510, 3061, 2938. 2852. 1465, 110 
3cm" 1 . 

1 H — NMR (CDC 1 3 ) 5 : 1. 09(9H.s). 1. 28(3H. s). 1.49(3H.s), 3. 22(3H, 

17 



WO 98/39352 PCT/JP98/00945 

s), 3. 67, 3. 76(2H,AB, J=llHz), 3. 88, 3. 93(2H, AB, J=llHz), 4. 49C1H, d, J=6Hz), 
4.57(lH,d. J=6Hz). 4.93(lH.s), 7. 38-7. 43(6H, m), 7. 67(4H, d, J=7Hz). 
13 C-NMR (CDC 1 3 ) 5 C : 19.2, 24.4, 25.9, 26.9, 55.0, 62.9. 64.8, 
82.2, 85.9, 88.7, 108.6, 112.6, 127.8, 129.9, 133.0, 135.7. 
5 Anal. Calcd for C26H 36 0 6 Si • 1/4 H 2 0 : C, 65. 45; H. 7. 71. Found :C, 65. 43; 
H.7.59. 

(2) * ^~JV= 5-0- (t-W^7x^l/->'J;l/) -2. 3-0- 
4 7^0 h° V 4 - (p - h;l/x^x;V*- A/Hr*? s s* f-A/) 
- 0 - U ^"7 3 J is K (15) 

10 IlIiTs ^^«S(2.13g.4.51imol)©*R7kCHiCla»ft (15ml) iC^^TEt 3 N 
(3. 92g. 28. Oraraol). p - h^xyxW^l/^o'J K(l. 34g. 7. 22mmolK 4 - S> > 
f-J^T i J t° 'J y >(90mg, 0. 72mmol) Ifit 1 7 B#Raat# U^o RiSlS 

micmummy^m^tz^ AcOEt-c3in}fitoL^o was^tsfn^^K-ciiei 

15 *W7A?D7 h^77^ - (^\4-tr> : AcOEt=10:l){C«k»J»SS!Lx Mfe 
rtfet^K 1 5 (2. 76g, 4. 42mmol, 98%)£&fco 

[a] D 17 -3. 82° (c=0. 56,CHC1 3 ) IR y (KBr) :2934, 2852. 1369, 1104cm- 1 . 
1 H — NMR (CDC Is) 8 : 1. 02(9H, s), 1.20(3H.s). 1. 32(3H, s), 2.4K3H, 
s), 3. 09(3H.s), 3. 51. 3. 77(2H.AB, J=10Hz), 4. 34C1H, d, J=6Hz), 4. 25. 4. 39(2H, 
20 AB, J=9Hz). 4. 47(lH.d. J=6Hz). 4. 77C1H, s), 7. 28, 7. 8K4H. AB, J=9Hz), 7.39-7. 
44(6H, m), 7. 62-7. 65(4H, m), 7. 8K2H, d. J=9Hz). 

13 C-NMR (CDC 1 8 ) 6%: 19.2, 21.6, 24.5, 25.8, 26.8. 54.9. 62.7. 
68.8. 81.9. 85.6. 87.5. 108.7. 112.8. 127.7. 127.8. 128.2. 129.6. 129.9. 
132.9. 135.6. 144.4. 

25 Anal. Calcd for C 3 3H420 8 SSi:C, 63. 23; H. 6. 75;S. 5. 11. Found :C. 62. 99; H. 6. 5 
3 \ S, 5. 1 3. 

(3) > *Jl/ = 5-0- ( t x -yl/-> U Jl) - 4- (p-h/UJ-> 
XJl*-JUjr*is* ^Jl) -/3-D- U t^7 7 7 •> F (1 6) 
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il&m 1 5 (645rag, 1. O3mmol)0THF-H 2 O[llml, 8:3(v/v)]Sii;IIt h'J7D 
pMK14nl)*an*U lit 2 0 Ufco ^££MJE©:feU ^t>tifcM 
ft&^U *W7A^D7 - (hexane:AcOEt=5:l)ircfc<9fflSJ{U. 

^fett^^JM 1 6 (464mg, 0. 79mmol, 77%)^|#fc 0 
5 [a]o 17 -35. 8° (c=1.90.CHCl 3 ) IR u (KBr) :3499, 3051, 2931. 2840. 1594, 146 
8.1362. 1109cm" 1 . 

1 H — NMR (CDC 1 3 ) 6 : 1. 02(9H. s), 2. 42(3H. s). 3. 16(3H.s), 3.54. 
3. 70(2H, AB, J=10Hz), 3. 97C1H, d. J=5Hz). 4. 18C1H. d. J=5Hz), 4. 26. 4. 39(2H. AB, 
J=10Hz), 4.73(lH,s), 7. 30(2H. d. J=8Hz). 7. 36-7. 44(6H. m). 7. 59-7. 66(4H, m). 
10 7. 78(2H,d, J=8Hz). 

13 C-NMR(CDC 1 3 )5« : 19. 2, 21.6, 26.7. 55.2. 66.5, 69.6, 74.0. 
75.2. 76.5. 84.8. 107.5. 127.7. 128.0. 129.8. 132.6, 132.7. 132.8. 135.5. 
135.6, 144.9. 

Anal. Calcd for C 3 oH 3 8SSi0 8 .l/4 H 2 0:C, 60. 94; H. 6. 56. Found :C. 60. 94; H, 6. 4 
15 3. 

(4) J ^JV= 5-0- ( t --y^-Jl^y ^-Jlis V ;l/> - 2-0, 4-C- 
t =f- V y- /3 - D - U #"7 J is K (17) 

/ 3-ji= 5-0- (t-yf;P^7x-/i/v"J;i/) - 3-0, 4-C- 
y 1/ y - /S - D - U #7 3 J is F (18) 
20 ^^m»ftT. 1 6 (194mg, 0.33mmol)®^7KTHF^7& UraDK^T- 

NaHMDSa. 30mmol)©benzene.M7& (1. 6ml)^]!jpx., lit 1 B^iti^ W. 

^S^MPAtg7KTlIs]^'#. «Na 2 S0 4 {rT^U^ o *M£MffiS*U 
^£n/cMc**#£-> U tiffr*)? cit b^7^- (^*1*-> ; Ac0Et=5: 
25 DiafJi^U MW17 (48mg,0. 116mraol, 35l>&D*Mfetejt^K 1 
8 (59mg. 0. 142mmol, 43!0£?#*: o 
lb£#Jl 7 :IRf (KBr):3438, 3064, 1103. 1036cm- 1 . 

1 H — NMR (CDC1 3 ) 6 : 1. 08(9H. s). 2. 04(1H. br s), 3. 39(3H, s), 3.65. 
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3. 98(2H, AB, J=8Hz), 3. 95, 4. 02(2H, AB, J=12Hz), 4. 02(lH,s), 4. 30(1H. s), 4.79 
(lH,s), 7. 38-7.46(6H,m), 7. 65-7. 69(4H. m). 

13 C-NMR (CDC 1 3 ) 5 C : 19.2, 26.7, 55.0. 60.7. 71.2. 73.1. 79.9. 
85.5, 104.3. 127.8. 129.9. 130.0. 132.9, 135.6. 135.7. 
5 Anal. Calcd for C 2 3H 3 o0 5 Si-l/4 H 2 0:C. 65. 68; H, 7. 34. Found:C. 65. 98; H. 7. 23. 
it&mi 8 :lRv (KBr):3456. 3058, 2938. 2852. 1467. 1108cm" 1 . 
1 H — NMR (CDC Is) S : 1. 10C9H, s). 3. 26(3H. s). 3. 7K2H, s). 4. 02(1H. 
d, J=6Hz), 4. 35, 4. 95(2H, d, J=7Hz), 5. Ol(lH.s). 5. 1K1H. d. J=6Hz), 7.38-7.4 
4(6H,m). 7. 66(4H,d. J=7Hz). 
io l3 C-NMR (CDC 1 3 ) <5 C :19. 3, 26.8. 55.4, 63.7, 75.1, 77.9. 84.5, 
86.3. 111.9, 127.8. 128.0. 129.9, 132.9, 133.0, 135.6, 135.8. 135.9. 
Anal. Calcd for C23H 3 o0 6 Si»l/4 H 2 0:C. 65. 91; H, 7. 34. Found :C. 66. 07; H, 7. 14. 

(5) y^u=3-o-r-te5^-5-o- ( t -zf^-jv'jy ^—jisi/ y 
;U) -2-0. 4-C-^f^>-j8-D-'J > K (19) 

15 (D&f& 

mmm,WLT, 4t&Wl 7 (704mg. l. 70mmol)cD*ft7kt o y V>mm (IOmDKM 
TMTkB^IKO. 38ml. 4. 08mmol) N 4 - i? * \ J t° U v 5 >(21mg, 0. 170mmol)£ 

Jo*. M*C31$l!fl«#Lfco KlKfcffilcfi&*nM7k*fln;tfc&x AcOEtT3lHl 

20 «JES*U i b n^MII*^ •> 'J * y ;W 5 A 7 n 7 F ^'5 7 ^ - 

y : Ac0Et=7:l)lw«fc 9 tttMU ifeMfeRl 9 (665mg, 1. 46mnol. 86%)£*§fco 
[a] D 17 -34.3° (c=0.93,CHCl 3 ) IR v (KBr) : 3438, 3064. 2934. 1749, 1468, 110 
3, 1036cm" 1 . 

1 H — NMR (CDC Is) 6 : 0. 99(9H, s). 1.97(3H.s). 3. 34(3H,s), 3.69.3.8 
25 6(2H, AB, J=8Hz), 3. 86(2H. s), 4. 17(1H, s), 4. 77(1H, s). 5. 06(1H, s). 7.28-7.3 
9(6H, m). 7. 58-7. 63(4H, m). 

13 C-NMR (CDC 1 3 ) (5c: 19.3. 20.9, 26.7, 55.0, 60.3, 72.0, 73.6, 
78.3, 85.3. 104.4, 127.7. 129.8. 133.0. 135.6. 169.8. 
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Anal.Calcd for C 25 H 3 2 0 6 Si- 1/4 H 2 0:C. 65. 12; H. 7. 10. Found :C, 65. 27; H. 7. 00. 
(6) 5*-0- ( t -y^J\siS7 *-jVi/V W -2' -O. 4' -C-^f 

U } Jy (2 0) ©£-J& 
m.mm.mrf, M19 (109.2g. 0.239mmol)®&7KCH 3 CN7g& (2ml)ir^ 
U~CO. O' - t'X h'J^ i~)Vy U i V(154mg. 0. 598mmol)£ flnx_*:gK ?Kft 
Tth y^f-yl/S/U/H* ^^tn^yxW- K0. 82ml. 8. 74mmol)©l. 

ch 2 c 1 2 -«ircu Mmmwk&imx-tzm, A C oEt-e3iE]ttaiL^o mwtm* 
mm&m.7^im : &cWik, M7KNa 2 so 4 (cT^u/c 0 mu^mm^L. nzti 

tzmmnfo&y U ilffril? A;* ov ^ - C^*-*:/ : AcOEt=3:l)i:icfc 

0«f8¥U Mfettt^K 2 0 (87. 7mg, 0. 173mmol, 70%)£f#*io 

IRv (KBr):3048, 2935, 2852. 1749. 1466. 1369. 1234, 1108. 1040cm- 1 . 

1 H — NMR (CDC Is) 6 : 1. 06(9H. s), 1. 94(3H. s), 2. 98(1H, br s). 3.63. 

4. 00(2H, AB, J=10Hz), 3. 72(1H, d, J=7Hz), 3. 82-3. 84(2H, m), 4. 30(1H. s). 5.25 

(lH.s). 7. 40-7. 46(6H, m), 7. 60(4H, d, J=6Hz), 7. 66C1H. s). 9. 68(1H. br s). 
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(1) 3 5 -O- t -f^-jV'Jy ^-JVi/ 'J JV- 4 - (fc Ko 
+ ->y^;l/) -1, 2-0-^vyph''Jf>-a-D-xiJxD^>h 

(3 2) 

5 ^MfttT. *^T-efiIIB^ 5) lzV£^xmmLtz4t&W}3 1(2.50 g, 8.0 
8 mmol) (DmtS (50 ml) {r N h U i^;l/T ^ > (3.71 ml, 26.6 m 

mol). t-m^7x-;k>ij;l/^nij K (6.94 ml, 26.7 mmol) t£l)U7l, 

~c io.5 mmmwLtzo Kmmmizmnnwyk&fiuz.tz^ mm^^^xmmL 
io nzntzmmnw&isVfi*fjifi?A?u-?br37 4- (AcOEt-^-t^, 

1:4 1:3) Kl <fc «9 fitM U fifelSf* (3 2) (2.97 g. 5.41 mmol, 67 *) £ 

mp. 98 - 99 °C (^*-y-» . [a] D 20 + 54. 8 ° (c = 1.12, T-t? h ». IR 
vmax (KBr) : 3553. 2936. 1463, 1379, 1107 cm" 1 . 1 H-NMR (CDC1 3 ) S : 1.13 
15 (9H, s), 1.50 (3H, s), 1.78 (3H, s), 2.56 (1H. t. J = 7 Hz), 3.82. 3.92 
(2H, AB, J = 11 Hz), 3. 94 (2H, t, J = 6 Hz), 4. 57 (1H, d. J = 5 Hz), 4. 
64, 4. 95 (2H, AB, J = 12 Hz), 4. 83 (1H, dd, J = 4, 5 Hz), 5. 95 (1H. d, J 
= 4 Hz), 7.44-7.55 (11H, m), 7.72-7.78 (4H, ra). 1 3 C-NMR (CDC1 3 ) 6 .: 19. 
2, 26.2, 26.5. 26.8, 63.2, 65.4, 72.5, 77.9, 79.1, 87.4, 104.4, 113.7. 1 
20 27.6, 127.7, 128.0. 128.5. 129.5, 129.7, 132.9. 133.1. 134.7. 135.5. 137. 
2. 

Anal. Calcd for C 32 H4o0 6 Si : C, 70.04; H. 7.38. Found : C. 70.19: H, 7.3 
5. 

(2) 3-0-0^^-5-0- (t-yf;^7i-/^>'J;l/) -4- (p 
25 - h;l/xyx/l/*-^t+^yf^) -1, 2 - a- D-xiJ xn^^ h 

7-5 J -X (3 3) 

mmnmr. 2(250 m g . 0.456 mmoi) (Dmt^^u^mm^. h 

\)x.=f-j\,T% y (395 ill. 2.83 mmol). p-h/^VX/I/t-z^DiJ K (139.2 
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mg, 0.730 mmol) A-Vt^-JlT I J fc° l> V> > (8.92 mg, 0.0730 mmol) £ 

ttix.. m-c 15.5 u$p B m#Lfc 0 Kmmmz^mmm^m^tz^ 

u n ztitzmj&wt&z > u # 7A^o7h^7-f- ca c 

5 0Et-^*-tf->, 1:6) \Z£*)mmL^ j3EHfetttt«BS (3 3) (310.6 mg, 0.442 
mmol, 97 X) %'&iz 0 

[a] d 20 + 16. 0 ° (c = 0.44, T-ir h ». IR vmax (KBr) : 2935. 1595, 146 

2, 1363. 1174. 1106 cm" 1 . 1 H-NHR (CDC1 3 ) 5 : 1.08 (9H. s). 1.40 (3H, s), 
1. 46 (3H. s), 2. 48 (3H, s). 3. 68, 3. 83 (2H, AB, J = 11 Hz) , 4. 45 (2H. 
10 dd, J = 4. 5 Hz). 4.64, 4.81 (2H, AB, J = 12 Hz), 4.68 (1H, dd, J = 4, 5 
Hz), 5. 81 (1H, d, J = 4 Hz), 7. 32 (2H, d, J = 8 Hz). 7. 42-7. 72 (15H, m), 
7.82. (2H. d, J = 8 Hz), 7.66 (4H, m). 7.72 (2H, d, J = 8 Hz). 13 C-NMR 
(CDC13) 5c: 19. 1. 21.5. 26.1, 26.4, 26. 7. 64.4, 70.0. 72.5. 78. 1. 78.9, 
85.4, 104.2, 113.6, 127. 3, 127. 7, 127.9. 128.0. 128.4. 129.6, 129.7, 12 
15 9.8, 132.7, 132. 8, 135.5, 137.2, 144.4. MS (EI) m/z : 646 (M + -t-Bu). Hi 

gh-MS (EI) : Calcd for CasHsTOgSSi (M + -t-Bu) : 645.1978. Found : 645.19 

69. 

(3) 1. 2- ; J-0-T^^JU-3-0-O i JjV-5~0- t --f^fri? 
7x^;l/^'J;P-4- (p - byl/j-vxyu*— Ji/^r^-i// =^jV) -a- 
20 fcJ;^- jS-D- U #7?; -x (3 4) ®£rfi£ 

mmm.my, 3 4 (3. 70 g. 5. 27 mmoi) cDmmmm. (56 mi) izmwsm. (6. 

0 ml, 63.6 mmol) ROWKBt (56 til, 1.10 #mol) £jtox.. 2 
WLiZo SC^^^KtK (300 ml) iC&VT 30 #!S«#L;fc^ tefn^Tk* 

25 ^@^U-r^t»tl^tafi£»^^^U /7yW^75 |>/77^ - (AcOEt-'N 

2:1) (Cj;»5fS^!b. Jtfeftbt^fS (3 4) (3.36 g. 4.53 mmol, 86 X) 
&a : 0 = 1:4 £ LTWzo 

IR vmax (KBr) : 2934, 2863, 1751. 1365. 1217. 1106 cm" 1 . 1 H-NMR (CDC1 3 ) 
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tpm 8: 1.02 (9H, s), 1.77 (3H, s), 1.98 (3H, s). 2.39 (3H. s), 3.61, 
3.76 (2H, AB, J = 11 Hz), 4.21-4.58 (5H. m), 5.26 (1H, d. J = 5 Hz). 5. 
94 (1H, s), 7. 15-7. 59 (13H. m), 7. 58-7. 66 (4H, m), 7. 72 (2H, d, J = 8 Hz) 
. lam d: 1.02 (9H. s), 1.98 (3H, s), 2.36 (3H, s), 3.48, 3.58 (2H. AB, 
5 J = 11 Hz), 4.21-4.58 (5H, m), 5.12 (1H, dd. J - 5. 6 Hz), 6.33 (1H. d, 
J = 5 Hz), 7. 15-7. 59 (13H, m), 7. 58-7. 66 (4H, m), 7. 72 (2H. d. J = 8 Hz) 
. 13 C-NMR (CDCla) <5 , : 14.2, 19.3. 20.5, 20.8, 21.6. 26.7. 26.8, 60.3. 6 
4.8. 69.1. 73.6. 74.1, 78.6. 85.3. 97.4, 127.4, 127.6, 127.7, 127.8, 127. 
9, 128.0, 128.2, 128.3, 128.4, 129.5. 129.6, 1289.8. 129.9. 132.4. 132.8. 
10 132.9. 135.4. 135.5. 135.6. 136.9, 144.5, 168.7, 169.4. High-MS(FAB) : 
Calcd for Co^eNzO, „SSiNa (M + +Na) : 769.2479. Found : 769.2484. 
(4) 2' -O-T-k+JU-S' -0-t-7fi^7x 
— U Ji- 4' - p - 5-/ 
>j y > (35) <d&j& 

15 mm^MT, ^TT'3 4(L88g. 2.52 mmol) © 

(26 ml) K 2TMS-T (1. 04 g. 4. 03 mmol) Rtf h U / f-Jl/f U Jl h U 7Jl<*v / 
?>XJl*j-- h (730 fil, 4.03 mmol) fcflniU ^U~C 17 mfflMWlstz 0 K 

y, 2:3) KlJ:«)fllfS!U Sfetft* (3 5) (2.00 g. 2.44 mmol. 97 X) %mz 0 

mp. 70 - 71.5 °C. [a] d 24 + 4. 58 ° (c = 1.25. T-fe h >). IR v max (KBr) 
: 3059. 2934, 1694. 1465. 1368. 704 cm" 1 . 1 H-NMR (CDC1 3 ) 5: 1.18 (9H. s) 
25 . 1. 63 (3H. d, J = 1 Hz). 2. 10 (3H. s) , 2. 42 (3H. s) . 3. 73. 3. 86 (2H. 
AB. J = 11 Hz). 4.12. 4.20 (2H. AB. J = 11 Hz). 4.44. 4.57 (2H. AB. J = 
11 Hz) . 4.45 (1H, d. J = 6 Hz), 5.38 (1H. t. J = 6 Hz), 6.02 (1H, d, J 
= 6 Hz). 7.21-7.60 (13H. m). 7.62-7.69 (7H. m). 8.91 (1H. br s). 1 3 C-NMR 



24 



W098/39352 PCT/JP98/00945 

(CDC1 8 ) 8c: 11.9, 19.3, 20.6, 21.6, 27.0, 65.3. 68.6. 74.1. 74.8. 77.2. 
77.3, 86.0. 86.4. 111.6, 127.9, 128.0, 128.2, 128.5, 129.7, 130.1. 130. 
2. 131.8, 132.3, 132.5, 135.3, 135.5, 135.6. 136.8. 144.9. 150.2. 163.4. 
170.2. MS (FAB) m/z : 813 (M + +H). 
5 Anal. Calcd for C43H48N2O1 0 SSi«2H 2 0: C, 60.83; H, 6.17; N, 3.30. Found : 
C, 60.55; H. 5.78; N. 3.22. 

(5) 3' -O-OiSJl- 5' -O- t -y^JWy ^.—JVi/ U Jl- 4' -p 
- ;\,jr*i/t 5 -jt f-A/t? V "Jy (3 6) 

?K/%T. 3 5(250 mg. 0.308 mmol) (DJ =f-)\sT)\/n -)\zW®L (4 ml) K&tWt 
10 #>J^A (12.75 mg. 0.0923 mmol) ROvh (0.5 ml) £flnx.. MU"C 22 B#|g| 

fjVf] 5A^D7 h ^'5 "7 ^ — (AcOEt-^^-9- 3:2) C <fc 0 *it$S! U fifetft 

15 5fc (3 6) (216.7 mg, 0.283 mmol. 92 X) *%tz 0 

mp. 74 - 77 °C. [a] d 23 + 5. 15 0 (c = 1.23. CHC1 3 ). IR v max (KBr) : 30 
48. 2934, 1695, 1363, 1181, 1108. 977, 819, 704 cm-1. 1H-NMR (CDC13) d: 
1. 05 (9H, s), 1. 65 (3H, d, J = 1 Hz). 2. 39 (3H, s), 3. 04 (1H. br d, J = 
9 Hz), 3.72 (2H, s). 4.17 (2H, s), 4.18 (1H. d, J = 5 Hz). 4.24-4.32 (1H. 

20 m). 4.54. 4.62 (2H, AB, J = 11 Hz), 5.62 (1H, d, J = 6 Hz). 7.19-7.69 
(20H, ■), 8.46 (1H, br s). 1 3 C-NMR (CDC1 3 ) 6%: 12.1.19.4. 26.9. 58.8. 7 
2.0. 72.2. 75.8. 76.7. 87.4, 88.8, 110.4, 127.7, 12.79, 128.1, 128.2. 12 
8.5. 128.7. 129.8, 130.0, 130.1, 132.2, 134.3, 135.3, 135.5, 136.8. 149. 
8. 163.9. MS (FAB) m/z : 771 (M + +H). 

25 Anal. Calcd for C^B^SSi: C, 63.41; H, 6.16; N, 3.51; S, 3.95. 
Found : C. 63.87; H, 6.01; N. 3.63; S, 4.16. 

(6) 3* -O- t --ff-AtV? JL-Jlis V to- 2' -O, 
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4' -C-^f P>-5-^f;^'jy> (37) 

mmnmr, *»t-c3 6(i.86 g, 2.42 mmoi) ©^h^h Fv7^>mm 

(30 ml) Kj- h U # A hf * (hUy f-;l/-> U ;!/) 7; K (1.01 in THF, 8. 47 ■ 
1, 8.47 mmol) %1m?L, lit 1 B#fffl«#Ufco R*E*«lwta«*W7K (14 ml) 
5 £;tax.^iU *j»*«EE9*Lfc 0 ^M{C7K^inx.. * o p *;i/A-e*iatiJ Lfc 0 

iU mZntimj£Mfc%:</VJj'fJl't> ; 7A?v^hy77 4~- (AcOEt-'S+lf- 
>, 2:3) fC^MU 6fefft5fc (3 7) (l. 42 g. 2.37 mmol, 98 X) ££fc D 
mp. 70.5- 72 °C. [a] d 22 + 52.47 ° (c = 1.025. T-fe h >). IR v max (KBr) 
10 : 2936. 1694. 1465. 1275. 1106. 1055. 809. 704 cm-1. 1 H-NMR (CDC1 3 ) 8: 
1. 21 (9H. s), 1. 76 (3H, s), 3. 88. 4. 07 (2H, AB. J = 8 Hz), 4. 07, 4. 15 
(2H, AB. J = 11 Hz), 4. 16 (1H. s). 4. 66, 4. 80 (2H, AB, J = 11 Hz), 4. 76 
(1H, s), 7. 34-7. 79 (16H, m), 10. 0 (1H, br s). MS (FAB) m/z : 599 (M + +H). 
Anal. Calcd for Cs^ss^OeSi^HaO: C, 64.33; H, 6.03; N. 4.41. Found : 
15 C, 64.58; H, 6.15; N, 4.28. 

(7) 3' -0-^<>'JJ\y- 2' -O, 4' -C-^ 5 -/ 'f-A/tJ U ; J 

y (3 8) ©£J& 

mmmmr. 3 1 ass. i w, o. 3i6mmoi) ©-r- v 5 1 K077 >s» a mi) 

{C. fh5'/^7V*-'>A7^y K (1.0 M in THF, 379 #1. 0.379 #m 

20 oi) ^tjpx.. m-c 2.5 Btr H ia^b/-c 0 Eie«tt*»BEe£UTf§£nfcfflj£ 

i^>"J^m7A^D7h^77^ - (AcOEt-^lrV, 1:1->1:0) KJ: 
^ffiUb, Sfet&5fc (3 8) (94.6 mg, 0.262 mmol, 83 X) £?#fc 0 
IR vwbx (KBr) : 3424, 3183, 3063, 2950, 1691, 1463, 1273, 1057, 734cm" 1 . 
1 H-NMR (CDC1 3 ) $: 1.90 (3H, d, J = 1 Hz). 3.83. 4.05 (2H. AB, J = 8 Hz) 
25 , 3. 93, 4.02 (2H, AB, J = 12 Hz), 3.94 (1H. s), 4.53 (1H, s). 4.56, 4.58 
(2H, AB. J = 12 Hz). 5. 65 (1H. s). 7. 32 (5H, s), 7. 44 (1H, d, J = 1 Hz). 
High-MS (EI) : 
Calcd for C,8H 2 oN06 (M + ) : 360.1321. Found : 360.1312. 
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(8) 2'-0, 4' -C-/1-V>-5-t3-Vy^ V ; Jy (39a) 
4t£r^ 3 8 (86. 5 mg, 0.240 mmol) (DM f-jUTJls^ -JV^'tiL (4 ml) \Z 20 % 
Pd(0H) 2 -C (86.5 mg) Ztiax.^ 7kmm,MT1£]£lcX 14.5 mmW.WLti 0 Uifc® 
m&M&lstz'&i^ *ISE*«£Ee*U'r«l'fe|ga (3 9) (62.5 mg, 0.230 mmol, 

5 96 X) &ntz 0 

mp. 194- 195 °C. [a] d 20 + 53. 7 0 (c =1.02. EtOH). IK v max (KBr) : 332 
3, 3163, 3027. 2889, 2826, 1689, 1471. 1276, 1057 cm" 1 . 1 H-NMR (CD 3 0D) 
<5 : 1. 89 (3H. q. J = 1 Hz), 3. 74. 3. 95 (2H, AB. J = 8 Hz), 3. 90 (1H, s), 
4.07 (1H, s). 4.26 (1H, s), 5.53 (1H, s) , 7.74 (1H, d, J = 1 Hz). 1 3 C- 
10 NMR (CD3OD) 5c: 12.6, 57.6, 70.3, 72.4. 80.8. 88.3. 90.4. 110.7. 136.8. 
151.8. 166.5. 

mmm 4 ] 

(1) 2' -O-sOVJU- 5' -0-t-^f;^7x 

— Jlis VJl>- 4' - p - \-J]/x.yX)U*—Jl'jr*risJ ^JU-N 6 - ^ > V 
15 )VTtJ i/> (4 0) 

JCffl. 6) (H. Vorbrggen, K. Krolikiewicz and B. Bennua, Chem. , Ber. , 114, 
1234-1255 (1981)) KftoTiBEEOfc 2TMS-A 8 * (128.7 mg. 0.336 mmol) izm 
mmffiT, M"C 3 4 (250 mg, 0.336 mmol) (D 1, (5.0 
ml) RD 1 h U / f-Jl/i/ U ^ h U 7Wo^ ^ h (6.7/il, 0.0336 

20 mmol) ^JUPX.. 26 R$liaflQ!l&«8lE Ltz 0 Sft^^JC^OM^K^iPX.^^. t&jb 

m-vyx* 3 mffltfjufco W*H*te*nft*S7k-eiSfci*8u esse-*- h u sac t 

37 4- (CHCl 3 -MeOH, 30:1) £ <fc ») *»« U (4 0) (234. 5 mg. 0. 

253 mmol, 75 %) £^/c Q 
25 mp. 77-78 °C (AcOEt / [a] d 24 - 13. 2 " (c = 1.00. CHC1 3 ). 18 

i/max (KBr) : 3058. 2934. 1749. 1703. 1606. 1105 cm" 1 . 1 H-NMR (CDC1 3 ) 
8 : 0. 99 (9B. s), 2. 04 (3H, s). 2. 38 (3H, s). 3. 74. 3. 85 (2H. AB. J = 1 

1 Hz). 4. 31. 4. 43 (2H, AB, J = 11 Hz), 4. 52. 4. 58 (2H. AB. J = 11 Hz) . 
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4. 81 (IB, d, J = 6 Hz), 5. 94 (10, d, J = 6 Bz), 6. 04 (IB, d, J = 5 Hz), 
7. 18 - 7. 61 (20H, m), 7. 69 (2H, d, J = 8 Hz). 7. 99 (1H, s). 8. 01 (2B, d, 
J = 7 Bz), 8.56 (IB, s), 8. 99 (IB, br s). 13 C-NMR (CDC1 3 ) 5c: 19.1, 20. 
5, 21.5, 26.7. 64.1, 68.4, 74.0. 74.6. 77.9. 86. 57. 86.64. 123.4, 127.7. 
5 127. 8. 127. 9. 128.1. 128. 5. 128.8. 129.6, 129.9, 132. 0. 132. 3. 132.6. 1 
32.7. 133.5. 135. 4, 135.5, 136.8, 142.0, 144. 7, 149. 6, 151. 2, 152.6. 164. 

5. 169.8. MS (FAB) m/z : 926 (M + +B) . 

(2) 3' -0-'0 5>4/-5' -O- t -zf^JW? jl— JUisVjV-4' -p 
- v fr^y )\/jr* is t -0^;i/7f;->y (4 1) 

io ©£sfc 

it&WlA 0(167.9 mg. 0.182 mmol) (D / ^jVTJV^ -frmWt (3.0 ml) 
Mi^'JOA (15.0 mg, 0.109 mmol) £Jnx.*:gU Sflt* 15 5>«^L/c 0 

15 nznfcmmmW&i'Vtl'fJl'tl^^tv-? W^H- (CBCl 3 -MeOB. 30:1) 
IC«fcDf88!U Sfet&5fc (41) (140.5 mg. 0.160 mmol. 88 X) ZWtio 
mp. 82- 83 °C (AcOEt-'N*-!*- ». [a] D 25 - 6. 02 ° (c = 0.96. CBC1 3 ). IR 

vmax (KBr) : 3306, 3066, 2935. 2859, 1701. 1611 cm 1 . 1 B-NMR (CDC1 3 ) 
5 : 0. 98 (9B. s). 2. 37 (3B. s), 3. 76 (2H, s). 4. 39, 4. 45 (IB. AB. J = 11 
20 Bz), 4.54 (IB. d. J = 6 Bz). 4.67. 4.76 (2B. AB. J = 11 Bz). 4.85 (IB. 

dd. J = 5, 6 Bz), 5. 79 (IB. d, J = 5 Bz), 7. 20 - 7. 58 (21B, m), 7. 73 (2B, 
d, J = 8 Bz), 7. 80 (IB, s), 7. 96 (2B, d. J = 8 Bz). 8. 49 (IB, s), 9. 18 
(IB. br s). ,3 C-NMR (CDC1 3 ) 5c: 19.1. 21.6. 26. 8. 64.4. 68.9. 74.1. 74. 

6, 79.2. 86.8. 89.8. 123.1, 127. 7, 127.8. 128. 0. 128.2. 128.4. 128.6. 12 
25 8.8. 129.7, 130.0, 132.1, 132.5, 132.6. 132.8. 133.4, 135.4. 135.5. 136. 

8. 142.1. 144.8. 149.4. 152.3. 164.5. 

(3) 3' -O- t -7=f-)\> : J7 U Jls- 2' -O. 
4' -C-J^U>-N* -Ky VJlsT^; (42) <D£rf$L 
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m$%m,WiT. 4 1(210. 5 rag, 0.238 mmol) (Dy- h 3 t Ko V => (8.0 m 

1) IIM-C^- F'J^Ah'X ( h U ^ ^yl/-> U JV) T I K (1. 0 M in THF, 0. 58 

mi, 0.572 mmol) ^*dx./c^ n 3 mmmwbtz 0 K^mm-cmmm-^ 
%m?Lt^ mtti-vy-? 3 samu/co ^M^isfnA^K-c^^^. est 

A7A^P7|>^77^ (CHCl 3 -MeOH, 30:1) (Cj;^ffi^L. fife^^ (4 2) 
(169. 5 mg, 0. 238 mmol, quant. ) %\%tz 0 

mp. 80- 81 °C. IR yraax (KBr) : 3259, 3064, 2932, 2858. 1703, 1607 cm" 1 . 

1 H-NMR (CDCI3) 5 : 1.07 (9H. s), 3.95, 4.10 (2H, AB, J = 8 Hz), 4.02 (2 
H, d, J = 8 Hz). 4. 56, 4. 64 (2H, AB, J = 12 Hz), 4. 26 (1H, s) , 4. 86 (1H, 

s), 6.14 (1H, s), 7.26 - 7.70 (18H. m), 8.04 (2H, d, J = 7 Hz), 8.22 (1 
H, s), 8.78 (1H, s), 9.18 (1H, br s). 1 3 C-NMR (CDC1 3 ) <5c: 19.2, 26.5. 2 
6.8, 29.7, 59.2, 72.4, 72.6, 76.5. 76.8. 86.7. 88.6, 123.4. 127.7. 127.8. 

127.9. 128.1. 128.4, 128.8, 129.5. 130.0, 132.4, 132.5. 132.8. 133.5. 1 
34.8. 135.2. 135.5, 135.6. 136.8. 140.4. 152.7. 

(4) 3' -0-'<y : J)\<-2' -O, 4' -C-^fUV-N 6 -07X;b 

7f; •>> (4 3) ®&J& 
it&W 4 2 (173. 6 mg, 0. 244 mmol) ©fb7t Fo7 5 y mm (7. 0 ml) K 
SfiTr h7 7'f^7>^- 1 7A7;Pt l J K (1.0 M in THF, 1.0 ml, 1.0 mmol) 

mwc 25 ftmwLtzo Kmmm^m&m^vxm t>ntz^mm* 

i/VJl?Jlt)?A?tJ^hy'?74- (CHCU-MeOH, 15:1) d J; <) flf $g U fife 
t&5|5 (4 3) (115.4 mg, 0.244 mmol. quant.) &mz 0 

mp. 154 - 155 °C (Et20). IR v max (KBr) : 3339. 2944. 1701. 1611 cm" 1 . 1 
H-NMR (CDCU) 8 : 3. 91, 4. 13 (2H, AB, J = 8 Hz), 3. 93. 4. 01 (2H, AB. J = 

12 Hz), 4.38 (1H. s), 4.64 (1H, s), 4.85 (1H. s), 6.08 (1H, s), 7.29 (1 
H, s), 7.51 (2H, d, J = 8 Hz). 7.58 (1H, d, J = 7 Hz), 8.05 (2H, d, J = 
7 Hz), 8.14 (1H, s), 8.75 (1H. s). 9.50 (1H, br s). 13 C-NMR (CDC1 3 ) 5c: 

57. 1. 72. 4, 77. 0, 77. 1. 86. 9. 88. 6, 122. 9, 127. 6, 128. 0, 128. 1. 128. 4. 
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128.7. 132.8, 133.5, 136.9. 140.5. 149.8. 150.5, 152.8. 165.0. 

mmm 5 ] 

(1) 2' -O-T-bf-^-3' -0-t-7'fil/^7x 
— )\>f Vju-4' - p - Mi/.x:/x;i/*— ;u^+>>^ f-^-N 2 -^v^ 
f'J^7;-» (4 4) 

iJlS©3tM 6) Kfto TUSSLE 3TMS-G iBu (146.8 mg, 0.336 mmol) iC^ 
5RSlflETx 1ST 4 (250 mg, 0.336 mmol) © 1. 2-;?pox^>M (5.0 
ml) RO* h U / y yl/ h U 7Mp^ * h (6.7 uh 0.0336 

mmol) *Jn;SU 15 l#lffltaf»«&fcU;fco RJCftjftirflSfOfiH 7K£#n;Lrt:gK ±tt-fb 

aerugo *sj&&ramg3;U »€.nfcffl^an**->y *y^u/75A^ov 

^>-? 4- (CHCl 3 -MeOH. 30:1) K J; «9 fitM U fifetft* (4 4) (213.6 mg, 0.2 
35 mmol, 70 X) £?tfc 0 

up. 96 - 97 °C (AcOEt-^^1^». [a] D 24 -11. 09 ° (c = 0.97. CHC1 3 ). I 
R vmax (KBr) : 3152. 3065, 2934. 1746, 1681. 1606 cm" 1 . 1 H-NMR (CDC1 3 ) 

d: 0.96 (9H. s), 1.10 (3H, d, J = 9 Hz), 1.13 (3H, d, J = 9 Hz), 1.98 
(3H, s), 2. 36 (3H, s), 2. 48 (1H, ■), 3. 65, 3. 72 (2H. AB. J = 11 Hz), 4. 2 
3, 4.43 (2H. AB, J = 11 Hz). 4.47 (2H, s), 4.63 (1H. d, J = 6 Hz), 5.74 
(1H, t, J = 6 Hz). 5.96 (1H, d. J = 6 Hz), 7.14 - 7.68 (20H, m), 9.15 (1 
H, s). 12.20 (1H. s). 13 C-NMR (CDC1 3 ) (5c: 19.1. 19.3. 19.4. 20.8. 21.9, 

27.0, 27.2, 36.5, 64.5, 68.9. 74.4, 74.9. 76.7, 86.1, 86.7, 122.0. 127. 
6, 127.7, 127.9, 128.1, 128.3, 128.4. 128.8, 130.1. 130.4. 132.3. 132.7. 

132.9, 135.7, 135.8. 137.3. 137.8. 145.2. 147.8. 148.5. 156.2. 170.2. 1 
78. 8. 

(2) 3' -0-t-7*f;l/y7x-^-/'J;v-4' -p 

(4 5) <D&f& 

4tl»4 4(137. 0 mg. 0.151 mmol) (DJ ?-)\,T)\,n -Jlsfem (3.0 ml) ICi 
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•U-?8tmil U t? A (15.8 mg, 0.113 mmol) ^Mfc^'lfl-C 45 #a£#Lfc 0 

i&nfc«li!iii**-> , J/?y^7A^D , 7h^77^- (CHCl 3 -MeOH, 30:1) 
5 K«fc!3*iSS!!U 6fe*a*4 5 (83.4 mg, 0.097 mmol, 64 X) £?§fco 

up. 102 - 103 °C (AcOEt-^-9-y). [a] D 25 - 2. 00 ° (c = 0.40, CHC1 3 ). 
IR i/max (KBr) : 3166, 2932, 1684, 1607 cm" 1 . 1 H-NMR (CDC1 3 ) 5: 0.90 
(9H. s), 1. 09 (3H, d, J = 7 Hz), 1. 13 (3H, d, J = 7 Hz), 2. 30 (1H, m), 2. 
37 (3H. s). 3.71, 3.76 (2H. AB, J = 11 Hz), 4.32. 4.48 (2H, AB, J = 11 H 
10 z), 4. 35 (1H, d, J = 6 Hz), 4. 63, 4. 90 (2H, AB, J = 12 Hz), 4. 96 (1H, t, 
J = 6 Hz), 5. 67 (1H, d, J = 7 Hz), 7. 17 - 7. 71 (20H, m), 8. 82 (1H. s). 
12.05 (1H, brs). 13 C-NMR (CDC1 8 ) 5c: 18.7. 19.0, 21.6, 26.5, 36.2. 63.5, 
69.1, 73.7, 74.3, 78.8. 86.2. 89.5, 127.7, 127.8. 128.0, 128.1, 128.5. 
129.7, 130.0, 132.0. 132.6. 132.7. 135.3. 135.4. 137.4. 138.2. 144.8. 14 
15 6.9. 155.5. 178.5. 

(3) 3' -O-^yVfr-Z' -0-t-^;^7i-;k>'J;l/-2' -O, 

4* -c-^i^v-N 2 --r vyfj^rr; (46) ©£/tfc 
mmmwtT, 4 5 (92. 1 m g , 0. 102 mod ©f h5hKn75 >mm (3. 0 m 

1) ICSltt (b'jy ^;U-> U JV) 7; K (1.0 M in THF, 0. 31 

20 ml. 0.315 mmol) &tia?LK.&> 3 B#|fflat# Ufco K&iSi&Kt&fnMTk 

%jm7Liz'&^ mt/i-^y-v 3 EtfctbLfco tai^i&fttiTKt^gix est 

*7A^D7^77^ - (CHCl 3 -MeOH. 25:1) IZ J; D ffi«K U Sfelft* (4 6) 
(31. 4 mg, 0. 160 mmol, 44 X) *ntz 0 
25 rap. 99 - 100 °C. IR u max (KBr) : 3162, 3068. 2932. 1683. 1610 cm" 1 . 'H- 
NMR (CDCls) 8: 1.06 (9H. s), 1.25 (3H, d. J = 7 Hz), 1. 27 (3H. d, J = 7 
Hz), 2. 64 (1H. m), 3. 83, 4. 01 (2H, AB, J = 8 Hz), 3. 97 (2H, d, J = 7 H 
z), 4.18 (1H, s), 4.51 (1H, s), 4.54 (2H, d, J = 2 Hz), 5.77 (1H. s), 7. 
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17-7.42 (5H. ■). 7.64 - 7.72 (10H. m), 7.84 (1H, s), 9.03 (1H, s), 12.08 
(1H, br s). 13 C-NMR (CDC1 3 ) 6c: 18.9, 19.0. 19.1. 26.5. 26.7. 36.4, 59. 
1. 72.4. 72.5. 76.8, 77.5. 86.3. 88.3. 121.7. 127.6. 127.7. 127.8. 127.9. 
128.1. 128.4, 129.6, 130.0, 132.36, 132.42, 134.8. 135.45, 135.54, 135. 
5 8, 136.8. 146.8, 147.7. 155.4. 178.6. 

(4) 3' -O-^yVfr 1 - 2' -O. 4* -C-J 3-u>-N 2 --fvyf 
V yi^'yy •>> (4 7) ©£j& 
4b&%i3 4 6 (41.3 ng. 0.060 mmol) cD^h5t Ko75 (3.0 ml) iz 

m^X-r-h^y^J^Tye—^Ayjl^rV K (1.0 M in THF, 0.90 ml. 0.90 mm 
10 ol) %1mx.tzW:, lit' 1 mr^mWbtZo SJS^^MEES^UT^^n/cffi 
M^y'J^^^A^DTh^?^ - (AcOH-EtOH. 20:1) KJ:<9fill3 
U fifetft^ (4 7) (27.1 mg, 0.060 mmol, quant.) £*#^ 0 
mp. 228 - 229 °C (Et20). [a] d 25 + 32. 90 ° (c = 0.875. CHC1 3 ). IR v max 
(KBr) : 3162. 2934, 1683. 1608 cm" 1 . 1 H-NMR (CDC1 3 ) 8: 1.24 (3H. d, J 
15 =7 Hz), 1. 26 (3H. d. J = 7 Hz). 2. 76 (1H, m). 3. 83, 4. 03 (2H. AB, J = 
8 Hz), 3.92, 4.02 (2H, AB, J = 13 Hz), 4.33 (1H. s). 4.55 (1H. s). 4.62 
(2H. s). 5.80 (1H, s), 7.25 (5H. s). 7.91 (1H. s), 9.85 (1H, s), 12.05 
(1H. s). ,3 C-NMR (CDC1 3 ) 5c: 19.19. 19.25. 36.4, 57.4, 72.5, 77.0, 77.5. 
86.5. 88.8. 121.0. 127.8. 128.1. 128.2. 128.3, 128.4. 128.6. 137.1. 137. 
20 5, 147.5. 148.2. 155.7. 179.9. 

LMMM 6 ] t'Ji3!^L/t^Fl»^ 



DMTrO — , 




DMTrO—^ 



U 



CN 



21 
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S'-QCGX I I I I rQCT-3" (XT8) 

5 , -GCGTTX^TTGCT.3• (T2XT3) 

S' -G CGTTTXTTG CT-3" (T3XT2) 

S'-QCG I I I rTXQCT-3' (TSX) 

6'-GCGXXTTTTGCT-3' (X2T4) 

S'-GCQTTXXTTGCT-T (T2X2T2) 

S^GCGTTTTXXGCT-3' (T4X2) 

S'-GCGXXXXXXGCT-3* (X«) 

S'-G I I I I I I I I I XXC-3' (X2) 

(1) 3'-0-[2-->7yxh + i/ CJj J) t^7^;]- 
5'-0-(4.4'-v^ h V ?JD- 2' -O, 4' 9 J 
wvy (21) ©£rj& 

4t£^8 (200 mg, 0.31 mmolK itj tVUT y^—t? A f h^'/'J 

5 K (39.6 mg, 0.23 mmol)£&7K CH 3 CN T3B*»bfc» N M?K CH 3 CN - 

THFM (3:1. 4 ml)£U I^iT2-'>7y^l/ N, N, N' , N' -f h7 
^V^DtVl/ *7-to^7;^ h (0.12 ml. 0.37 mmc-D^flnx.. l^t?9 0 

b??74- (AcOEt : : Et 3 N = 75:25:1) iCcfc 0 fitl!!l&. AcOEt-'N* 

10 -tf-VCrmtiSU T$^V h&2 1 (181 mg. 0.25 mmol. 81%) ttntz 0 

mp71-74 °C (AcOEt-^+if». 3I P-NMR (CDC1 3 ): 6 149.6, 149.5. 149.4. 
149.3. 149.2. 

(2) * U ? u*?- K«*#©— Jft^JjJc * U =fv-©^fi£ti Pharmacia*± 
iSDNA^-^^S Gene Assembler Plusid <£ *) 0. 2 #molxy — )VT*'rr-? tz Q 

15 jg. ^X*o7;^ b(DmmttmDNA&f&(Dm-&£mi>T*&Z 0 3' 

-7K®e»^CPG3t^iCM^L/-r 5'-0-DMTr-^ S i? y (0.2 /zmol) ©DMT r 
g£ h U ^nniii:j;o«IU -£© 5 ' -tKSESIC^D N A^ffl© 4 

s©i«i&g^t>*i:£T 5 hfcckoMk^^i2 i ^m^xm^Rft^m os u 

20 TlE©ji«9-C&£o 

£-J&-t*--f (Q.2 /imol scale) 

1) detritylation 1% CC1 3 C00H in CH 2 C1CH 2 C1. 6 sec 

2) coupling 0. 1 M phosphoramidite (25 equiv. ). 
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0.5 II lH-tetrazole (500 equiv. ) in MeCN, 2 min 

3) capping 3% 4-(dimethylamino)pyridine, 10% Ac 2 0, 

in MeCN, 18 sec 

4) oxidation 0.01 M I 2 in 2, 4, 6-collidine/H 2 0/MeCN(l :5: 11), 

6 sec 

V)*)&-trtb fete. 'J»f?±©ffilly7;if^!ifU ^KtiT^ 

?#£*i/c5' -O-DMT r if&titz* U =f>? * MSilWte. 
A^n^h (Millipore, Oligo-Pak™ SP) ±"C h 'J ^l/^ng^g? 5 m 1 «r J; <0 

(2) 5' — GCGXTTTTTGCT— 3' (X T 5 ) 

JR* 0.06 //mol (30% yield) 

(3) 5' — GCGTTXTTTGCT— 3' (T 2 XT 3 ) 

JRM 0. 05 /zmol (25% yield) 

(4) 5' — GCGTTTXTTGCT— 3' (T3XT2) 

iRS 0.03 /zmol (15% yield) 

(5) 5' -G C GTTTTTXG CT- 3* (T 5 X) 

JR* 0.06 //mol (30% yield) 

(6) 5' — GCGXXTTTTGCT— 3' (X2T4) 

0. 06 fimol (30% yield) 

(7) 5' — GCGTTXXTTGCT— 3' (T2X2T2) 

JR* 0.05 jt/raol (25% yield) 

(8) 5' — GCGTTTTXXGCT— 3' (T4X2) 

iR-ft 0. 06 #mol (30% yield) 

(9) 5' -GCGXXXXXXGCT-3' (X6) 
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JR* 0.06 nmol (30% yield) 
(10) 5* — GTTTTTTTTTXXC — 3' (X2) 
JR* 0.07 /imol (35% yield) 
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[ipii] mm^m (Tm) 

5 ©MDNA& J;LKRNA{r^-r3'W^'J >y FJMfil£P^o 

^xiJg^^ti^tis Na C 1 1 OOmM, U h U (pH7. 

2) lOmM, 7>ft>7i4j(/M, -tr 4 Mi U^lf (5 

^jKit (a* uv-2ioopc) (D-tJvmpiK%*my3±<Dtz#>izmm%M*ML, v 

l&LtZo -y-y7Jl<Umte9 Ot^ti^O. 2 0 C^o±#^-d: N 0.1°OTIli:-2 

frmt-f&cD&ffiftztb^ -bjuumn^cDho^m^K ■v->zfjvmwL^MK®LV& 
15 rmcDm^^tzo 



7>f-b>X^ DNA a) £©Tm fgfi RNA b) t ©Tm 







(ATm/mod. ) 


(ATm/mod. ) 


5' 


-GCGTTTTTTGCT-3' tt&J 


47°C 




45°C 




5' 


-GCGXTTTTTGCT-3* (XT5) 


50°C 


(+3°C) 


49°C 


(+4°C) 


5' 


-GCGTTXTTTGCT-3' (T2XT3) 


49°C 


(+2°C) 


49°C 


(+4°C) 


5' 


-GCGTTTXTTGCT-3' (T3XT2) 


49°C 


(+2°C) 


50°C 


(+5°C) 


5' 


-GCGTTTTTXGCT- 3* (T5X) 


52°C 


(+4°C) 


51°C 


(+6°C) 


5' 


-GCGXXTTTTGCT-3' (X2T4) 


51°C 


(+2°C) 


53°C 


(+4°C) 


5' 


-GCGTTXXTTGCT-3' (T2X2T2) 


49°C 


(+1°C) 


53°C 


(+4°C) 
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5' -GCGTTTTXXGCT-3' (T4X2) 
5' -GCGXXXXXXGCT-3' (X6) 



54°C (+3. 5°C) 
58°C (+1. 8°C) 



55°C 
71°C 



PCT/JP98/00945 

(+5°C) 
(+4. 3°C) 



a): 3' -CGCAAAAAACGA-5' . b): 3' -r(CGCAAAAAACGA). 

cia)) oa--y h cx) an m$>2>^te2mm>Ah-fr.*v =r-T-^(i N -mm 

DNA^-'J ^-iO^W^'J KJFMtE^ Tmfc-CffFffiUT^&ttJ:*) t>2-7JK 
(lWSSf:f)2ggK) ±#U T^t^TXTg^Ufc (X6) Kfct^ 

<hC5, HB<&£(^i2ffiSAUfc:*y t> 4 - 1 OJg (1 

HiSISfcNK^&6S) cDTmM©±#*^a6^n. Lfrfc (X6) Kfc 
^TiifflfflRNAC^^-^^^^U -v FMf&^Hf;:^ *K TmttA<2 5SE(± 

Incite. #3818© p^-U H«&£fl«fe<b L/c* U =f 

[^I^^IJ2] 2 ? 1/7- tf*3RWttO«^ 

1 5#Pb13 7°CJ::{£o^;t U ? V*?- K©'<* 7 r -®«t(10^M, 400 uD 
i:K#t>X*y xxf7-t'©A^ 7 t-7&?& (0. 003U/ml. 400//l)£-iii%Ufc o 
M&M£3 7 tJlc« 0^531^1/(800 ^ DJwAti^ * U ? K©#«? 
KJ;£^^M(260nm)©itfln£SHIMADZU UV-2100PC£^T$lB#itt K&iJ^ L 
/Co ffl^fc^-v 7 7-©fflJ*teTris-HCl(pH8.6)0. lM.NaCl 0. UMgCl 2 14mMT#> 

^^-r^^^Mffi (t!/ 2 )iifco 
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5' -GTTTTTTTTTTTC-3' ttifoW 260 

5' -GTTTTTTTTT-XX-C-3' (X2) 850 

mMwwommmtZK-t?-*- h*mi c^mm) ^12 ex 2) 

2 -Cti^ 9 0 5£ *:<, 
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Ilf^ : 
tM#-*§- : 

tUSBB : ¥^1 0^3^ B 

: W9-5 3 4 0 9^ 
&&B : Mc9¥3J3 7B 
: 1 0 

@e?ij§^ : 1 

mnomz : i 2 

: 1 

h#oy- : mm 

5' -GCGTTTTTTGCT-3' 

mzm^ : 2 

E?iJ©ft£ : 1 2 

: i *m 

5' — GCGXTTTTTGCT— 3' 

@e?ij#-*t : 3 

E?|J©5£ : 1 2 
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M®»[ : i 
Mpy- : mas** 

IE?|J : 

5' -GC GTTXTTTG CT- 3' 
: 4 

@E?ij©g£ : 1 2 
: 1 *H 

E?|J : 

5' -G CGTTTXTTG CT- 3' 

@e^ij#^- : 5 
@E?|J©5£ . ! 2 

@e^iJ©M : ? * H\ 2 * U*^ KM** 

: 1 #11 

I£?lJ : 

5' — GCGTTTTTXGCT— 3' 
@E?iJ#"*t : 6 

ae^ijos^ : 1 2 

fiftOft : 1 *« 



40 



W0 98/39352 



PCT/JP98/00945 



5' — GCGXXTTTTGCT— 3' 

@e^J#-^ : 7 
l£?ij©:ft£ : 1 2 

mcom : i #«s 
@e?u : 

5' — GCGTTXXTTGCT— 3* 

mnm^ : 8 

IE?"J©;5£ : 1 2 

mom : i *m 
h^D-^- : mm®: 

IE?iJ : 

5' -GCGTTTTXXGCT-3' 

mvm^ : 9 
ee^ij©^$ : l 2 

ii©^ : i 

le^ij : 

5' -GCGXXXXXXGCT-3' 

: i o 

: 1 3 
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mvm : 1 *m 
mm ■. 

5* — GTTTTTTTTTTTC — 3' 

B2?U#-§- : 1 1 

: 1 3 

mom. : 1 *«B 

5* — GTTTTTTTTXXTC — 3' 
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-«3a: ( i ) 



X— o. 




(I) 



X&tfYte|5l— & u< teHtt^K 7K^. ta^/us. T^^-yuS. tvu*-;u 

3. X# 4.4'-$^ h^-iy b Vf-JV (DMT r) "t\ Y^2->7;xF + -> 

(sm v^p tvuT ? j ) *x-7 ^yi (r $ ^ hg) -?£>£ii5j<igif2m© 

4 . — (la) 




da) 
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5. (II) 




ow 2 



(II) 



*:<DMMfc$itzteZ.tlZ>? ? Kfc^fr* 'J =f* * U^-^ Kt> b< (4# 'J 5 

uKt5iZZ.£[*t£^ 0 ) „ n 3 !41~5 0©SE»T*<5^ /:^:U n'fcic;/^ 
fclin 2 ^2 Kl±(DM^K (4 B 1 £ B (4|hJ— < X h «k < . R "Cft < T & 

<fci\i -eg^tist'j * u*?- k*> l< 14^ y * ^ b'm»#o 
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